Targeting of host Rab GTPase function by the intravacuolar pathogen Legionella pneumophila.
The intracellular pathogen Legionella pneumophila replicates in a vacuole that recruits material from the host cell endoplasmic reticulum (ER). Biogenesis of this unique vacuole depends on the bacterial Dot/Icm type IV secretion system that translocates proteins across host cell membranes. Here, we show that two translocated substrates, SidM and LidA, target host cell Rab1, a small GTPase regulating ER-to-Golgi traffic. SidM is a guanosine nucleotide exchange factor for Rab1 that recruits Rab1 to Legionella-containing vacuoles, a process that is enhanced by LidA. Expression of sidM in mammalian cells interferes with the secretory pathway and causes Golgi fragmentation. Consistent with a collaborative relationship between the two proteins, immobilized SidM and LidA synergize to promote Rab1-dependent binding of early secretory vesicles. These results indicate that proteins translocated into the host cell by the intravacuolar pathogen L. pneumophila are able to recapitulate events involved in host secretory trafficking.